
From Jim Buell won’t" do. We will need solid, connected reasoning and rational, supportable
7/14/99 mechanisms.]

GROUP

This version of B.J.’s writing reflects my notes/recollection of changes we dealt with
during our meeting of 13 July. Both my notes and my recollection are hound to be faulty,
so apologies in advance.

I also propose certain changes we did NOT deal with on the 13th. Both kinds of changes
are represented here in italics for insertions and ~ for removals; comments or
rationales are in [brackets].

Buell

DRAFT
HYPOTHESES FOR TECHNICAL GROUPS
July 10, 1999

The technical groups should address each of the following specific hypotheses and report
on the level of scientific support for co,wee~:: ef each. The hypotheses are important
because they form the basis underlying operational changes and other actions undertaken
during the EWA games. These reports should state the circumstances under which the
hypothesis is scientifically supported eor~ the circumstances under which scientific
evidence is contrary to the hypothesis and circumstances under which there is insufficient
scientific evidence to form a supportable conclusion gqs-v~. The reports should present
m,,d the reasons for these conclusions. The reports should state what the important
uncertainties are and should recommend how these uncertainties could he resolved. The
technical groups should perform new analyses if necessery and feasible for their mission.
They should also invite presentations by non-group members who have special expertise or
who have developed analyses relevant to the hypothesis under discussion.

The Technical Groups should conduct their review in an iterative fashion. That is, they
should attempt to produce early, preliminary conclusions that could subsequently be
refined as more analyses are available.

The phrase "important to the population" as used below should be addressed by
quantifying the population effect whenever possible.

The intent of this process is to produce analyses and conclusions, along with backup
material, that would withstand independent scientific review consistent with that normally
applied to professional journals. [Is the bar too high here? I understand the desire to
apply some scientific standard here, but a "professional journal’" standard may not be
practical for this exercise. On the other hand, just trotting out a bunch of correlations



NEXT STEPS HYPOTHESES

Agree on a list of hypotheses Six general hypotheses (A-F) are listed below. Each is followed by specific hypotheses.
Each specific hypothesis will be further expanded by a series of questions to ensure that

Expand this list by including specific questions to be answered for each specific hypothesis the meaning of the hypothesis is clear. The last general hypothesis is followed by a
description of work to be done by technical teams to put the effects of water project actions

Annotate the expanded list by identifying analyses and information that would be relevant in the Delta in perspective.
to answering each question (that is, give the teams a head start).

Decide how the analyses and information will be prepared (responsibility, schedule,
A. DIRECT EXPORT MORTALITY: Direct export mortality is mortality occurring withinbudge0,
export facilities. It can he categorized as follows:

Identify tim members of the Technical Teams (could vary for each hypothesis).
Pre-screen predation (in Clifton Court Forebay at the Banks Pumping Plant, at and near the

Describe the process by which the teams conduct their evaluations, trash booms at the Tracy Pumping Plant)

Screening mortality (fish dying at or passing through the screens)

Salvage and handling mortality

Post release predation (abnormally high predation rotes at sites where salvaged fish are
released).

General Hypothesis: Direct export mortality is affected by export rates and has important
population effects.

Specific Hypotheses

A1. Changes in exports to reduce salvage have an important net effect on populations of
chinook salmon, delta smelt, striped bass, and splittail ("net" refers to the possibility that
exports might be reduced at one time of the year and increased at another). This The                  1~1
importance of this effect depends on a number of factors, inekiding such as:

¯ The overall abundance of the species or race, with importance being inversely related
to population abundance.

The age of the fish being entrained, with importance increasing with age.

¯ The efficiency [or effectiveness] offish separation [or screening], salvage and re-
introduction operations, with importance increasing as efficiency decreases.

¯ The distribution of populations, with importance increasing with the proximiO~ of
centers of distrilmtion to the pumps.



..... ~ ................................. ~ ......... ~ .............. =:~ m~l:ty. C. ~U~CE ~ O~OW OR ~TE~ DELTA S~INI~:

[Fo~A3 mo~ to "C2"] Relationships ~ve ~ fo~ ~t~en ~1 ab~ce of ~l~ estu~ne s~ies ~
Delta outflow or wesmm ~lm ~linity.

~. A2 Adult ~uivalent direct ~mlity is a ~r m~ of ex~n eff~m on ~pulation
t~ ei~r ~lva~ or direct morally. General H~esis: A~ml abun~nce of ~t~ne s~ci~ incm~s ~th lo~r l~els of

western ~lm ~lini~ in the s~ng (generally, Feb~ t~u~ J~).
A3. ~ Adult equival~t di~ct mo~lity for delta s~lt ~t now ~ estimat~
~ ~u~ accu~y to ~ u~ful. S~ific H~e~s

............ ~ ........ ~ ...............~t~onc ...... ~ .......................... C1. ~e~ is ~ inv~ ~latio~hip ~tw~n X2 ~ a~ of ~veml est~fi~
: ....~ ..... ~ i: ~Fz::rc :c CCF~ ....-- ~ :crcc:i:g.~:Iv=gc ~r ..... .................: .....~ "~’’’~--~, ~ ~ s~cies; that is, ~e low~ ~e value of~, the hi~er ~e abun~e.

~ [NOTE: I wouM ~ve c~ng~ the ~Ming of this by ~ing the imlic~ C2. Chan~ in ~ ~t can ~ achiev~ by ~ng ~r ~j~t o~fiom ~
~nion a~ would have ~t th~ hypoth~is in...that’s not w~t the gmup wantS, changes in ~pulatio~ t~t a~ im~nt, ff think it is im~nt to se~mte "’CI" into
how~r.J ~o hy~th~, sin~ one could accept one idea ~ ~e but not the otherJ

B. I~OR DELTA MORTifY: ~ ~. C3. ~wer values of ~ ~ult in del~ smelt ~ing f~r do~s~am, which
~sulm in lower ex~um to ~cilities and t~mfom lower mo~lity at t~ ex~n p~,

In~fior ~lm mortality is morality ~cu~ng in the ~1~ p~fily t~ een~l ~d and this lo~r mo~lity h~ an im~t ~sitive eff~t on ~pulafion.
~u~ ~1~ ~d ~t ~thin ~e ex~ facilities. Ca~s of int~or ~lm mo~li~
include p~fio~ f~ limitation, toxicity, wat~ t~mt~, ~, indirectly, the quality D. B~E~:
and ab~ of ~ialphysi~l habimtf~m~.

~e ~lm C~ ¢h~el ~tes ~ is one ~er. O~er balm ~ve ~ pm~d or ~ilt
Gene~l H~th~is: Ex~sm ofa sign~ntp~ion ofa ~lation ~ the interior in the ~u~ ~l~, including a b~er at ~e h~ of Old ~ver ~d o~ in G~t Line
Del~ ~ affec~ levels of in,riot ~lm mo~lity. ~is ex~sm is ~]ated ",~St~ Canal. ~ b~e~ limit ~ movement of ~ter and fish.
m~ by ex~ pumping ~tes though some mechan~m; ~e hi~r t~ ex~ ~te, ~e
~ater ~ p~rtion of the ~pulation ~sed to the inte~or delta and the ~re General H~sis: Cluing or i~mlling ba~e~ ~s ~sitive eff~ on ~pu~tion levels
sign~nt the inc~e in in~fior ~lm mo~liu. ~fior ~lm ~lity ~ im~t of some fish ~dmafily salmon) ~d ne~tive effec~ on oth~ fish ~dm~ly del~ ~elt).
~pulafion e~cts ~ do ~ project-induced c~s in in~fior ~lm ~lity a~but~
to ex~ pumping. [1 think a ~tter way of smting th~ geneml hy~thesis is "’Closing or i~talling ~s

has ~pulation-l~l im~c~ on fish, with the ~mre of the ~ect ~siti~ or n~ati~)
S~ific H~ ~ing with the s~i~ a~ l~e stage. "" O~er opinion?]

B1. Int~or ~I~ mo~lity (mo~lity not ~cu~ng ~in ex~ p~ping facilities) in S~ific H~e~s
t~ central ~d ~ut~m ~lU is im~nt to ~pulation leve~ of life s~ ~cmi~ent
m~s for vafio~ fish s~ies. D1. Closing ~e ~er at the Head of Old ~ver during fi~s of out-mi~fion of San

Joaquin River ~lmon smol~ ~sul~ in ~ alt~d distribution and mig~tion ~ute for
B2. I~ ex~ m as~iat~ ~th hi~r levels of ~sure to the int~or Del~ thee fish a~ th~o~ an i~e in s~ival ef eutm~fizg ;~cl’~, ~d ~s inc~
and associat~ el~t~ ~liu and the~ hi~ levels ~ve im~t effec~ on ~s an im~t effect on ~pulafion.
~pulafion of ~veml s~i~ of fish.

D2. ~er opemtiom in ~ ~u~ Del~ ~sult in an alte~ distdbution a~ relation
B3. ~bable futu~ c~ges in conditio~ ~h~i~l habitat fea~s, p~fion, f~ ~utefor delta smdt and ther~o~ an inc~ in mo~lity of~ th~ s~ci~ at t~
supply, e~.) aff~ting in~fior Delta mo~lity mt~ ~11 si~ifi~ntly diminish t~ ex~a p~ (direct monali~) and in ~ ~u~m Delta ~imct mo~li~). ~
im~ of ¢x~ on in~dor Delta mo~liu. ~is inc~ ~ ~ an im~t eff~ on the ~pulation.



effect" somewhere in the hypothesis would help. In any event, this hypothesis needs a
D3. Closing the Delta Cross Channel gates whenever significant numbers of young change, andl"m not surelshouMbe the one topropose it. Chadwick?]
chinook salmon are migrating past the Cross Channel will have important positive effects
on the population of chinook salmon. E6. Flexible, real time modification of exports is s~ more efficient than other

requirements (E/I ratio, direct export curtailments, VAMP, X2) ~
D4. Closing the Delta Cross Channel gates whenever significant numbers of chinook intended to havepositive influences on fish populations.
salmon are migrating post the Cross Channel will have sad important negative effects on
the population of delta smelt (by restricting their downstream movement). F. OTHER ACTIONS AND FACTORS:

[l feel very strongly that "’D3 "" needs to be separated into two hypotheses, since it is quite Actions other than water project-related actions in the Delta affect population levels of
possible to accept one hypothesis and not the other. In addition, seporating these two fish. Uncontrollable factors also have important effects.
ideas highlights the tradeoff, which is important to do.]

General Hypothesis: Water project-related actions in the Delta have effects that are
E. OTHER WATER PROJECT-RELATED REQUIREMENTS: important to population levels of fish and important relative to other actions and factors

affecting population levels. [This General Hypothesis is not very clear, but I don "t have a
Several other prescriptive requirements control water project operations in the Delta. very good suggestion on re-stating it. l just think it needs a little work to be more clear.J

General Hypothesis: These prescriptive requirements have good cause-effect relationships Specific Hypotheses
with population level effects, and are =upe~c,r in Lhi= ~.,~ te more efficient than flexible,
real time requirements in controlling population-limiting project-induced mortalities for F1. Introduced species have altered the ecological relationships among native species and
target species and life stages. [I feel strongly that these are very important changes!] between these species and their habitats, including those governing ko, .....

c~:,t:.cr= ~..’~d survival; and mortality.
Specific Hypotheses

F2. Introduced species have also changed the relationships between water project
El. The export/inflow ratio has good relationships with abundance or mortality at the operations and these porameters, er pep’-’!~t’:e.~, but the relationships are still sound
export pumps and is, therefore, a good way to control exports to reduce population level enough for management of water project operations in ways which will have population-
effects, level benefits for target fish species.

E2. Increasing flows in the San Joaquin River during times of outmigration of San Joaquin PUTTING WATER PROJECT ACTIONS IN THE DELTA IN PERSPECTIVE
River salmon smolts results in an increase in survival of smolts, and this increase has an
important effect on population. The above hypotheses concern water project actions in the Delta and the effect of these

actions on fish. Other actions can he taken to improve ~fish populations. These
E3. Higher levels of flow in the Sacramento River results in higher levels of survival of include water project-related actions upstream of the Delta (increasing stream flows,
oulmigrating salmon and early life stages of striped bass, and these higher levels of removing dams, conlrolling water temperature, etc.) They also include non-water project-
survival have an important effect on population, related actions throughout the habitat range of species of interest (e.g., hatchery and

harvest management, habitat improveroents, predator control). In addition, factors not
E4. Mortality of resident and migrating fish at the export pumps (direct export mortality) subject to control (e.g., climate-related changes) have important effects on Bay-Delta fish.
varies inversely with net calculated flow (QWEST) in the lower San Joaquin River-is
which governs distributions of fishes, and this variation has important effects on The importance of water project-related actions in the Delta should he compared to the
population, importance of other actions and factors not subject to control for two reasons:

E5. gu~4-v~ Mortality of outmigrating salmon is higher the highe~ lower QWEST is To determine how important water project-related actions in the Delta are in the larger
(indirect ddta mortality), and this higher sm,,4v~ mortality has an important effect on context of fishery improvement.
population. [This hypothesis is not.~ the way it is, and is probably not testable. It
needs a plausible mechanism! This has always been the trouble with Q-West, but there To provide a basis for the Environmental Water Account to spend its resources most
should be some, hypothesis to cover the concept. Perhaps appealing to a "’distribution efficiently.



Therefore, the technical teams should provide a quantitative comparison of the effects of
water project-related actions in the Delta to the effects of other actions or factors affecting
t-he-~heD, fish population, r. This comparison need not be comprehensive (i.e., covering
every possible action or factor). It should be sufficient to allow policy makers to answer
the following two questions with respect to water project-related actions in the Delta:

In the overall scheme of things, will the action have effects that are worth the costs?

Are there actions other than water project-related actions in the Delta that could be carried
out using Environmental Water Account resources that would provide greater benefit at
less cost?


